Protective effects of piceatannol on methylglyoxal-induced cytotoxicity in MC3T3-E1 osteoblastic cells.
Methylglyoxal (MG) is a reactive α-oxoaldehyde that increases under diabetic conditions and subsequently contributes to the complications associated with this disease. Piceatannol is a naturally occurring analogue of resveratrol that possesses multiple biological functions. The present study investigated the effects of piceatannol on MG-induced cytotoxicity in MC3T3-E1 osteoblastic cells. Piceatannol significantly restored MG-induced reductions in cell viability and reduced lactate dehydrogenase release in MG-treated MC3T3-E1 osteoblastic cells, which suggests that it suppressed MG-induced cytotoxicity. Piceatannol also increased glyoxalase I activity and glutathione levels in MG-treated cells, which indicates that it enhanced the glyoxalase system and thus cellular protection. The present study also showed that piceatannol inhibited the generation of inflammatory cytokines and reactive oxygen species and ameliorated mitochondrial dysfunction induced by MG. Furthermore, piceatannol treatment significantly reduced the levels of endoplasmic reticulum stress and autophagy induced by MG. Therefore, piceatannol could be a potent option for the development of antiglycating agents for the treatment of diabetic osteopathy.